Single-crystal X-ray study T = 297 K Mean (C-C) = 0.005 Å R factor = 0.047 wR factor = 0.172 Data-to-parameter ratio = 15.9
In (I), the BZA cation species (A and B) and the 5-SSA dianion (Fig. 1) form a two-dimensional hydrogen-bonded network structure which extends in the unit cell across the ac plane (Fig. 2) . Similar hydrogen-bonded layered structures have been found in other 5-SSA proton-transfer compounds, e.g. with 2,6-diaminopyridine and 1,4-phenylenediamine (Smith et al., 2005) . The H-atom donors of the A-cation aminium group are involved in three interactions with separate carboxylate O-atom acceptors, while the B-cation interacts with only sulfonate O-atom acceptors [five in total, to four separate groups, with one a symmetrical cyclic R 2 1 (4) interaction] (Table 1 ). There are no bidentate R 2 2 (8) N-HÁ Á ÁO interactions which have the highest incidence among organic sulfonate structures (Haynes et al., 2004) .
The 5-SSA anions have the usual intramolecular O(phenol)-HÁ Á ÁO(carboxyl) hydrogen bond [2.553 (4) Å ], with the carboxylate group lying slightly out of the plane of the benzene ring [torsion angle C2-C1-C7-O71 = 163.8 (3) ]. The two benzylaminium cations are conformationally different [C2-C1-C7-N8 torsion angle = 83.7 (4) in A and 126.2 (4) in B].
Experimental
The title compound was synthesized by heating 1 mmol quantities of 3-carboxy-4-hydroxybenzenesulfonic acid (5-sulfosalicylic acid) and benzylamine in 95% ethanol/water (50 ml) for 10 min under reflux. After concentration to ca 30 ml, total room-temperature evaporation of the hot-filtered solution gave colourless prisms of (I) (m.p. 303.6-305.6 K) . Table 1 Hydrogen-bond geometry (Å , ). H atoms potentially involved in hydrogen-bonding interactions were located by difference methods and their positional and isotropic displacement parameters were refined. Other H atoms were included in the refinement in calculated positions (C-H = 0.95 Å ) using a riding-model approximation, with U iso (H) = 1.2U eq (C).
Crystal data
Data collection: MSC/AFC Diffractometer Control Software (Molecular Structure Corporation, 1999); cell refinement: MSC/AFC Diffractometer Control Software; data reduction: TEXSAN for Windows (Molecular Structure Corporation, 1999); program(s) used to solve structure: SIR92 (Altomare et al., 1994) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: PLATON.
The School of Science, Griffith University, and the School of Physical and Chemical Sciences, Queensland University of Technology, are thanked for financial assistance. The molecular configuration and atom-numbering scheme for the two BZA cations (A and B) and the 5-SSA dianion in (I). Displacement ellipsoids are drawn at the 40% probability level. The dashed line indicates a hydrogen bond.
Figure 2
A perspective view of the packing of (I) in the unit cell, viewed approximately down the baxis, showing hydrogen-bonding associations as dashed lines. For symmetry codes, see Table 1 . H atoms not involved in hydrogen bonding have been omitted. Special details Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and torsion angles Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S5 0.48779 (3) 0.47455 (14) 0.18196 (2) 0.0316 (2) O2 0.34934 (10) 0.2368 (6) 0.03971 (8) 0.0537 (9) O51 0.53661 (10) 0.3257 (5) 0.17995 (7) 0.0514 (9) O52 0.45402 (10) 0.4073 (6) 0.21680 (7) 0.0593 (9) O53 0.49637 (14) 0.7531 (5) 0.18146 (8) 0.0711 (10) O71 0.49407 (10) −0.1557 (5) 0.05223 (7) 0.0459 (8) O72 0.41191 (9) −0.1450 (5) 0.02373 (7) 0.0467 (8) (18) C3A-C4A-C5A 120.1 (4) O51-S5-C5 108.36 (14) C4A-C5A-C6A 119.6 (4) O52-S5-O53 109.15 (17) C1A-C6A-C5A 120.7 (3) O52-S5-C5 105.43 (14) N8A-C7A-C1A 112.3 (3) O53-S5-C5 106.21 (16) C3A-C2A-H2A 120.00 C2-O2-H2 103 (3) C1A-C2A-H2A 120.00 C7A-N8A-H82A 108 (2) C2A-C3A-H3A 120.00 C7A-N8A-H83A 111 (2) C4A-C3A-H3A 120.00 H81A-N8A-H82A 114 (3) C3A-C4A-H4A 120.00 H81A-N8A-H83A 114 (4) C5A-C4A-H4A 120.00 H82A-N8A-H83A 106 (3) C6A-C5A-H5A 120.00 C7A-N8A-H81A 104 (2) C4A-C5A-H5A 120.00
